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& What is the UMLS?

e Introduction

e Overview through an example

e The three UMLS Knowledge Sources
& How to use the UMLS?

e Obtaining a license

e Remote access

e Local installation and customization

e A UMLS-based algorithm

e Benefits and limitations
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What is the UMLS?

Outline

& Part I: What is the UMLS?
e Introduction
e Overview through an example

e The three UMLS Knowledge Sources
= UMLS Metathesaurus
= UMLS Semantic Network
= SPECIALIST Lexicon and lexical tools

¥ 4
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What is the UMLS?

(1) Introduction

UMLS Tutorial - O. Bodenreider (NLM)

What does UMLS stand for?

¢ Unified
¢ Medical
¢ Language
& System

UMLS®
Unified Medical Language Systém
UMLS Metathesaurifs

¥
6
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Motivation

& Started in 1986

& National Library of Medicine

& “Long-term R&D project”

& Complementary to IAIMS f;nf;er%::ieodnﬁaa:aeg":rcnem Systems)

«[...] the UMLS project is an effort to overcome two significant
barriers to effective retrieval of machine-readable information.

« The first is[the variety of ways the same concepts are expressed |
in different machine-readable sources and by different people.

* The second is the[distributionof useful information among many
disparate databases and systems.»

¥ 7
NLM|

The UMLS in practice

& Database
e Series of relational files
# Interfaces
e Web interface: Knowledge Source Server (UMLSKS)
e Application programming interfaces
(Java and XML-based)
& Applications
e lvg (lexical programs)
e MetamorphoSys (installation and customization)

‘The UMLS isnotan end-user applicatid»n
NLM|
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(2) Overview through an example

Addison’s disease

& Addison's disease is a rar¢

endocrine disorder 7 9/’\\
# Addison's disease occurs ( »{7 o
when the adrenal glands - cortex medulla |
do not produce enough of adrenal /ﬁ}enal
the hormone cortisol g'aif} 1 /7 gand
# For this reason, the / BV QL‘E)Z\
disease is sometimes =) ‘}3’—\;@3
called chronic adrenal - i )
insufficiency, or - ‘\ 2‘1 l I \|
il

hypocortisolism k\drtey

¥ 10
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Adrenal insufficiency Clinical variants

& Primary / Secondary

e Primary: lesion of the
adrenal glands themselves

e Secondary: inadequate
secretion of ACTH by the
pituitary gland

& Acute / Chronic

+ Isolated / Polyendocrine
deficiency syndrome

Parathyroid gland

ACTH

Thyroid gland

Thymus gland

0
femalol
Testis
(mals]

adam.com

s
NLM|
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Addison’s disease: Symptoms

& Fatigue
& Weakness
& Low blood pressure

# Pigmentation of the skin (exposed and non-
exposed parts of the body)

...

-
NLM|
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AD in medical vocabularies

& Synonyms: different terms

e Addisonian syndrome ] eponym
e Bronzed disease
o Addison melanoderma symptoms

e Asthenia pigmentosa

e Primary adrenal deficiency

e Primary adrenal insufficiency clinical
e Primary adrenocortical insufficiency variants
Chronic adrenocortical insufficieng

& Contexts: different hierarchies

¥ 13
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Organize terms

& Synonymous terms clustered into a concept
& Preferred term
& Unique identifier (CUI)

Adrenal gland diseases MeSH D000307
Adrenal disorder AOD 0000005418
Disorder of adrenal gland Read C15z.

Diseases of the adrenal glands SNOMED DB-70000

€0001621
Adrenal Gland Diseasés

¥ 14
NLM

SNOMED International

Diseases/Diagnose¢s

‘ Diseases of the endocrine syslk

Diseases of the Adrenal Glanbs

Addison’s Diseas}a

Endocrine Diseases

Adrenal Gland Diseasgs

Adrenal Gland Hypofunctio

Addison’s Diseasg

Endocrine disordefr

Adrenal disordel
Adrenal cortical disorder

Adrenal cortical hypofunctiol

Addison’s Disease

UMLS Tutorial - O. Bodenreider (NLM)

Read Codeg
[Endocrne disorddy

Disorder of adrenal gland

Hypoadrenalis
Adrenal Hypofunctio
Corticoadrenal insufficiency

Addison’s Disease
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Disorders of othe
endocrine gland
Other disorders of
adrenal gland

Primary adrenocortical insufficient*y

Organize concepts

* Interfcongept _ _ /A ®

relationships: hierarchies
from the source [B\DV/EV o®
@®

vocabularies

& Redundancy: multiple
paths

& One graph instead of

multiple trees
(multiple inheritance)

-
NLM|

organize concepts

Endocrine Diseases

-} Adrenal Gland Diseasds-
Adrenal Cortex Disease

Gy

SNOMED
MeSH

AOD

Read Codes

UMLS

Relate to other concepts

& Additional hierarchical relationships
e link to other trees
e make relationships explicit

# Non-hierarchical relationships
& Co-occurring concepts
& Mapping relationships

.
NLM|

‘ Endocrine Syslerjp ‘ Abdominal orgad

Endocrine Glandlﬁ

[Encocrn Diseasds
Adrenal Dysfunctio
Adrenal Gland Diseasg
Adrenal Cortex Diseasgs Dlsorde_rs of othey

endocrine gland
Adrenal Cortex Dysfunctio}

‘ Adrenal Cone){ ‘ Hypoadrenalisrﬁ

Adrenal Gland Hypofunclio}l

‘ Adrenal cortical hypofunctioh

S

Other disorders
adrenal gland

‘ Secondary hypocorlisolis*n ‘ Addison’s Diseas#

relate to other concepts ‘ Addison’s disease due to auloimmudity

Categorize concepts

& High-level categories Disease or Syndrom
(semantic types)

& Assigned by the
Metathesaurus editors

# Independently of the | Endocrine Diseasds
hierarchies in which these
concepts are located Adrenal Gland Diseasgs
—Adrenal Gland Hypofunctiol
_Addison’s Disease

&
NLM
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How do they do that?

& Lexical knowledge
4 Semantic pre-processing

& UMLS editors

¥ 25
NLM|

Lexical knowledge

Adrenal gland diseases
Adrenal disorder

Disorder of adrenal gland
Diseases of the adrenal glands|
C0001621

.
NLM|

Semantic pre-processing

& Metadata in the source vocabularies

& Tentative categorization

& Positive (or negative) evidence for tentative
synonymy relations based on lexical features

¥ 27
NLM|

Additional knowledge: UMLS editors

S

Other disorders of
adrenal gland

Addison’s Diseasg
» 28
NLM|

UMLS Summary

4 Synonymous terms clustered into concepts
& Unique identifier

& Finer granularity

& Broader scope

# Additional hierarchical relationships
& Semantic categorization

-
NLM|
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(3) UMLS Knowledge Sources
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UMLS 3 components

& Metathesaurus

e Concepts

e Inter-concept relationships
& Semantic Network

e Semantic types

e Semantic network relationships
# Lexical resources

e SPECIALIST Lexicon

e Lexical tools

* 31
NLM|

UMLS Metathesaurus

Metathesaurus Basic organization

Source Vocabularies (2005A4)

& Concepts
e Synonymous terms are clustered into a concept
e Properties are attached to concepts, e.g.,
= Unique identifier
= Definition
& Relations
e Concepts are related to other concepts
e Properties are attached to relations, e.g.,
= Type of relationship
= Source

-
NLM|

# 134 source vocabularies
e 132 contributing concept names
& ~80 families of vocabularies
e multiple translations (e.g., MeSH, ICPC, ICD-10)
e variants (American-English equivalents, Australian
extension/adaptation)
e subsequent editions usually considered distinctligsn
(ICD: 9-10; DSM: llIR-IV)
& Broad coverage of biomedicine
& Common presentation

x 34
NLM|

Biomedical terminologies

& General vocabularies
e anatomy (UWDA, Neuronames)
e drugs (RxNorm, First DataBank, Micromedex)
e medical devices (UMD, SPN)
& Several perspectives
e clinical terms (SNOMED CT)
e information sciences (MeSH, CRISP)
e administrative terminologies (ICD-9-CM, CPT-4)
e data exchange terminologies (HL7, LOINC)

-
NLM|

Biomedical terminologies (cont’d)

& Specialized vocabularies
e nursing (NIC, NOC, NANDA, Omaha, PCDS)
e dentistry (CDT)
e oncology (PDQ)
e psychiatry (DSM, APA)
e adverse reactions (COSTART, WHO ART)
e primary care (ICPC)
& Terminology of knowledge basesi/Rheum,
DXplain, QMR)

The UMLS serves as a vehicle for the regulatory standards
¥ (HIPAA, CHI) 36
NLM|
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Addison’s Disease: Concept Metathesaurus Concepts (2005A8)

ADRENAL INSUFFICIENCY (ADDISON'S DISEASE) I' -------------------- ':
Disease or Syndrom% :5‘:5:‘?“6;;23;:“%FF‘C‘ENCV‘ PRIARY FALURE * Concept ('~ 12M) Cul : A0000001 headache (source 1 :
Melasma add
Pl?ru:\a:l';aadleris;zlﬁmency e Set of synonymous §|| Av00002headache (source 2)
A e
‘Bfunf%';‘;;‘sge'::dg °S: concept names ! !
P imary atienacoriae) ot 1| | A0000003 Headache (source 1) |1
Primary adrenocortical insufficiency -
Addison's, disease & Term ( 4.2 M) LUI 11| A0000004 Headache (source 2) |!
. i ! $0000002 |
Addison’s Diseas¥ m?ﬂiiﬁ?ﬁﬁ;ﬁ;ﬁ"°" e Set of normalized names : :
DOENCA DE ADDISON - Por e String  (~4.7M) SUI ! 10000001 i
- Portuguese . !
ADDISONOVA BOLEZN' - Russian . . 1 1
SNOMED ENFERMEDAD DE ADDISON - Spanish | e Distinct concept name : /A0000005 Cephalgia (source 1 :
MeSH A disease characterized by hypotension, weight loss, anorexja, & Atom (.~ 5 SM) AUI : $S0000003 :
AOD weakness, and sometimes a bronze-like melanotic . H |
Read Codeg pepeet o e S s e e o e Concept name ! L0000002 |
glands that results in deficiency of aldosterone and cortisol. . . H 1
the absence of replacement therapy, i is usualy fata, in a given source Lo coooooor H

¥ 37 ¥ 38
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Cluster of synonymous terms Metathesaurus Evolution over time

50011232 Adrenal Gland Diseases

Soot1z31 Adrenal Gland Disease & Concepts never die (in principle)
Term 50000441 Disease of adrenal gland [ . .
L e O ot S e CUls are permanent identifiers

50044801 Gland Disease, Adrenal . . .

# What happens when they do die (in reality)?
Term 50860744 Disorder of adrenal gland, unspecified
Looa1793 | 50217833 Unspecified disorder of adrenal glands e Concepts can merge or Split
Concept | e o Aomenas (40S) 1 o Resulting in new concepts and deletions

C0001621

Term | S0632950 Disorder of adrenal gland I
Lo181041 | S0354509 Adrenal Gland Disorders =

AdNfn's disease, NOS
S0586222 Adrenal disease . co;
10368399 | 50466921 ADRENAL DISEASE, NOS .

Te Addison’s disease

U;’;‘Qs 51520972 Nebennierenkrankheiten GER 0001403

Term

Losgzary | S0226798 SURRENALE, MALADIES FRE | I 1992 1993 1994 1995 1996 1997 1998 1999 2005

¥ 39 ¥ 40
NLM| NLM|

Metathesaurus Relationships Symbolic relations

& Symbolic relations:  ~9 M pairs of concepts # Relation

+ Statistical relations :  ~7 M pairs of concepts e Pair of “atom” identifiers
(co-occurring concepts) o Type

« Mapping relations: 100,000 pairs of concepts * Attribute (if any)

e List of sources (for type and attribute)

# Semantics of the relationship:
defined by its type [and attribute]

& Categorization: Relationships between concepts
and semantic types from the Semantic Network

Source transparency: the information
is recorded at the “atom” level

NLM NLM

UMLS Tutorial - O. Bodenreider (NLM) 7
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Symbolic relationships Attribute

& Hierarchical

Symbolic relationships Type
& Hierarchical

e Parent/ Child PAR/CHD
RB/RN

e Broader / Narrower than
Q2

& Derived from hierarchies
e Siblings (children of parents) SIB

RO

& Associative
e Other
 Various flavors of near-synonymy

RL

e Similar

e Source asserted synonymy sy
RQ

43

e Possible synonymy

¥
NLM|

e isa (is-a-kind-of)
e part-of
& Associative
e location-of
e caused-by
o treats
o ...

& Cross-refere

¥
NLM|

nces (mapping)
44

Anatomical
truc

Anatomical
Structure

Semantic Types

Embryoni
™| Structure

\ 7

Pharmacolog]
Substance

Disease of

Syndromg

Populatior Semantic
Group Network

Metathesaurus

\/ Medias- |Saccular
tinum Viscus
& Angina
a7 Pectoris
Cardiotonic,
/y25Agents

./ Tissue
25 Donors

UMLS Semantic Network

Semantic Network

& Semantic types (135)
e tree structure
e 2 major hierarchies

= Entity
— Physical Object

— Conceptual Entity
= Event

— Activity
— Phenomenon or Process

¥
NLM

Heart Fetal
9 Valves 31 Heart
Concepts
Semantic Network
& Semantic network relationships (54)
e hierarchical (isa = is a kind of)

= among types
— Animalisa Organism
— Enzymeisa Biologically Active Substance

= among relations
— treatdsaaffects

e non-hierarchical
= Sign or Symptondiagnose$athologic Function
= Pharmacologic SubstantreatsPathologic Function

¥
NLM

47
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“Biologic Function” hierarchy (isa) Associative (non-isa) relationships

BT —
Physiologic Functiol

Biologic Function| processof
-/ Biologic
part of roperty of _ evaluation of B —
p property Finding P Function

Laboratory of
Test Result

Sign or
Symptom

Pathologic
Function

*
Pathologic Functio Aatomical Attribute
Structure

disrupts] Physiologic
Function

n - N disrupts Injury or location n!:
Organ_ls Organ Cel[ Molecglar Cell or Disease of| Experimental Fully Formed - Poisoning| ™, |
Function || or Tissue|| Function|| Function Molecular || Syndrom: Model of Structure || Abnormality Agaw'mca‘ . S’ CO-0CCUIS With i

N y . tructure
Function Dysfunction Disease : y conceptual

Congeral | [ Aaqured | | concepual |, Sonans. partof [ Bogy Locaton]/
Abnormality | | Abnormality ; partof . conceptual or Region
e . Body part of

, . : {aoor - oty Spacd, . adcent o
Mental Genetic Mental or | | Neoplasti concetel Substancd or Junction a
Proces Function Behavioral Process 4 [ [ .

Body Part, Organ ot Cell ‘ location of
Genome)|

Dysfunction Organ Component Component

partof ™

p p part of part of part of
" 49 ¥ 50
NLM| NLM|

Why a semantic network? Relationships can inherit semantics

& Semantic Types serve as high level categories Semantic Network
assigned to Metathesaurus conceipidependently
of their position in a hierarchy

Biologic Functiol

Fully Formed
Anatomical
Structure

& A relationship between 2 Semantic Types (ST) is a
possible link between 2 concepts that have been
assigned to those STs

e The relationship may or may not hold at the concept
level

e Other relationships may apply at the concept level

* 51
NLM

location of
Metathesaurus
52

SPECIALIST Lexicon

& Content

e English lexicon

e Many words from the biomedical domain
SPECIALIST Lexicon # 200,000+ lexical items

and lexical tools ¢ Word properties

e morphology

e orthography

e syntax
& Used by the lexical tools

54
NLM

UMLS Tutorial - O. Bodenreider (NLM) 9
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Morphology
# Inflection
e noun nucleus, nuclei
e verb cauterize, cauterizes, cauterized, cauterizing
e adjective red, redder, reddest
& Derivation
e verb ¢ noun cauterize -- cauterization
e adjective=) noun red -- redness

¥ 55
NLM

Orthography

& Spelling variants

e oele oesophagus - esophagus
e aele anaemia - anemia
e iselize cauterise - cauterize

o genitive mark Addison's disease
Addison disease

Addisons disease

¥
NLM|

56

Syntax

& Complementation
e verbs
= intransitive I'l treat.
= transitive He treated the patient.
= ditransitive He treated the patient with a drug.
e nouns
= prepositional phrase

Valve of coronary sinus

& Position for adjectives

Lexical tools

& To manage lexical variation in biomedical
terminologies
# Major tools
e Normalization
e Indexes
e Lexical Variant Generation program (lvg)
& Based on the SPECIALIST Lexicon

& Used by noun phrase extractors, search engines

¥ 57 ¥ 58
NLM| NLM|
Normalization Normalization: Example
Hodgkin's di NOS Hodgkin Disease
Remove genitive = HODGKINS DISEASE
Fodgin dsesss, NS s Dot
Remove stop word A
dakin di Hodgkin's, disease
Hodgkin HODGKIN'S DISEASE
w — Hodgkin's disease
hodgkin ¢ Hodgkins Disease di hodgki
Strip punctuation > Hodgkin's disease NOS normalize isease hodgkin
hodgkin di Hodgkin's disease, NOS
Uninflect — Disease, Hodgkins
hodgkin disease Diseases, Hodgkins
disease hodgkin Hodgkins disease
hodgkin's disease
Disease, Hodgkin
NLM NLM

UMLS Tutorial - O. Bodenreider (NLM)
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Normalization Applications

& Model for lexical resemblance

& Help find lexical variants for a term

e Terms that normalize the same usually share the sam
LUI

& Help find candidates to synonymy among terms
& Help map input terms to UMLS concepts

* 61
NLM|

Indexes

& Word index
e word to Metathesaurus strings
e one word index per language

# Normalized word index
e normalized word to Metathesaurus strings
e English only

& Normalized string index
e normalized term to Metathesaurus strings
e English only

.
NLM|

Lexical Variant Generation program

& Tool for specialists (linguists)
& Performs atomic lexical transformations
e generating inflectional variants
e lowercase
e ...
& Performs sequences of atomic transformations

e a specialized sequence of transformations provfues
normalized form of a term (theorm program)

.
NLM|

Part I

How to use the UMLS?

Outline

& Part Il:How to use the UMLS?
e Obtaining a license
e Remote access
= Knowledge Source Server (UMLSKS)
= UMLSKS Application programming interface (API)
e Local installation and customization
(MetamorphoSys)
e A UMLS-based algorithmRestrict to MeSH
e Benefits and limitations

-
NLM|

Part I
How to use the UMLS?

(1) Obtaining a license

UMLS Tutorial - O. Bodenreider (NLM)
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First step License agreement http://www.nIm.nih.gov/research/umis/license.html
i i | United tates Soarch NLI Wb st
¢ Online Web-based license: st Naticnalbrary o Med S,
http://www.nIm.nih.gov/research/umls/license.html Unified Medical Language System
o Read license Aszieeaie e E————————————=]
* Read appendix x| Sprintor-frendly version
e Printa copy for your records B rinter-fiendly Version License Agreement for Use of the UMLS® Metathesaurus®
« Complete the Web form - T s e b 0 e 7 s Lt o Wi, oo of el 2 S s s
1EAS, the NLM was established by statute n order 1o assit the adancement of medical and elted sciences, and &
) e e R P L S T &Ei‘éCé\‘ﬁf;lf”u:.?Z\f §
o Verify: e o e Sy (LS okt 0 e ot o o o Bomese imenon fom GEpete
= receive e-mail from NLM; go to Web site within 7aurs and enter VHEREAS, e NI UWLS project nas poduced the UIALS Wetathesatirus, 3 mashine-readatle vocasuary knowiedge source, that 1 usefl
first and last name ’ .
e ) ) VPRERES, hoLICENSE s wing 0 U i VLS Metatesars 2 1 sl 11 and 1 10 crpenss (0141, whh i rsl n et
o NLM official will countersign (turn-around time of a festays) L WAy rode A oo ana 1 bareBi e 1anr 5 et o beeSEs ,
e Receive 2 e-mail from NLM with new license number NOW THEREFORE, it is mutualy 3greod 35 fallows:
1. Tho N hereby grants  nonexclsive, nontranferable righ (o LICENSEE (o use the UMLS Wetathesaurus and ncorporate s content
ey comster Sombeaioms o aystons Gosigned to Srrese acests e Bamechedl mformeton of sy bype subiees to e resvicUonE
¥
67 68
NLM
2 No charges, us: fezs 0- royalties will b d 22 ML, 11, S f zhe Mzterizl ir the UMLS Wetat fr ightac < IF JCERSH 5 zer al Fightad e
b 085, e o oA MBS ST OMN. —= free from NLM 597 O BRI e HLS iamsas B 0¥ oy s 55 o5 3y e a Fam CopYgTd soures

3 LICEVSEE 5 poahibted fram distrzut ng the UML Wet=thasaLrus or sussets o7 it, noliding incivizusl voceb.lary saurces within the
Hotethesauts 1ot o) 48 an el prt 0 p et afp o5 dvepod by LICEHSEE Jo & iy e thn etiuton &) tha LICE\SEE s required to d splay in ful, priar 2o arcvidirg user acczes to the Metathesauus ar any of the vocebulay scurces
of vocabulery s-u-ces containec i1 the UMLZ etzthasaLrus znd (b) if ze-mitted by -a-agrazh 12 reemert. v thir the UMLS. the “0lawing warcing in arcer that ite users e mede aware o these coayright constrairts

4 LICE\SEE agrees <o inforrn HLM aror te dsributing a7y appicato(s) in whic- it s using the UM.S Meta:hesaurus and is enco._raged 'Sarie mterizlir the UMLS Wetatesarus is from capyight=c courses of the ‘espective copyright ho ders, Users o° the _MLS
toinforr HLM 3f any difficuities encountzred in sing the LIVLS Metathesaurus. ard changss or enhanzemzn:s tc the ULS Wezatresaurus ae scl=ly -esponsible "o carpliance with 3ny c3py-ight, paten: o trademark restristiors and ere referred to the
Metathesaurus that weud make it more sef.| = LICENSEE a-d its user goups. capyight, paten o- trademark not ces appearing i1 the oiginal scurcas, &l cf wich are harsby incarporatac by referanca.’

5w thin 30 days of the enc of any zalendar year n which LiCENSZE makes Lse cf the UNLS Vetethzsarus, .ICENSEE agrses tc provide
HLW it~ a br ef repot an the usefunzss of tre LS Metathesaurus in genzral ans, i agpizadle, cn < use“ulness <f CPT in <h
UMLS Frra: in lar. L'CENSE i strorg y enccuaged to subrit to LM locally zeveloped =xtension: to zne LML M
that 272 potentialy U to 3ther UMLE users for consideratior for pete-tizl nslicicn n -he UMLS istat-eszus. annual
report

te disglsy a lisz of al of ths vocebularies cortained withic the UMLS MetatnesaLrus that e usec in -he LICENSEE's zpplicazion; a+d to
indicate for each vocab.lary zny 3pprosriats copyrigat rosice ard whetner the ertire ccnzerts is prazent ar anly 2 po-ion of it

b) tha LICE\SZE i5 prohititad frem al-erng LS and ozher vozbu ary source Scnert contaired within the UNLE Metathesare,
u: may inc ude coaten fror othar sources in applcatiors that 350 zontsin Sontart from te UMLS Mtathacaurus, The TZENSES

6 MLV represents t-ax e dzta zrovided nder ths Agreement were farmat-ed with a reasonable s-andard of cae, Eut maks: may not imply in ary way that data fron oter sources is dart of te UN_S Metattesa s or o7 any cf its vacaaLlary sourses
waranties sxprass or impid, including 10 war-ancy of rerchartaziity o° itness for particu a- pLipase, regarding the azcuracy or
cempetznass of the daa cr that the mec-ine-r=adable coay iz eror free, ~nersfcre. LICENSEE agrees to Fod hLM, ths Gavemre-t, ©) the LICE\SZE is requirad to irclude n its zpplicaticns ideatiers fom the UMLS Mietathesau-us sLch taat the orgina sourse
ard any crganizatio- contrbuting a voceb.lary saurce to e UMLS Mame,w 5 free fram any laciity reslting from e-rors in woczbu aries for any data oktained from tha UNLS Metatheszurus >zn b2 cezernined oy referetce to a Soplete varsior of the UM_S
teminzlzgy or ot-er dzta ar on t-e machine-rezdzble copy. MM znd = her argarizasions disclair ay ability fo- any Matathesaurus,
e 1 13 o, e o8 wamataon e o0 e ot skaned 115 VRS Mg need to relaln ldenll fier
12, For meterizl in the _MLS We:atiesarus o3tared from Som 5l HSE's use may sﬂp\y mn
7 pesnts 315 S 1 300 € " aan by SAGES KRN he UL it s endrt oot of ol 12t 2 desebed Eot. The 5 o WLS oot s 1ut sy Sarees, anch & part of s
centin.i-g contract.a relations or wiz the cosyright o dare for these vo-aaulary sour-es. ICZNSEE agrees to Agreeren: ad is updated wher eash ve-son 3f b Metashesauns is re eased, irdicares tie category cf additicna rssm:tmrs, if any,
hele WM anc thz individuz! ‘np\nth[ vn\der Fee from any izblty -esutirg from tre rerovzl of eny vn:atua /<cun:e Fom f_tue tha: apply tc eash vosabulary souca. ) n \‘
ecitiors of te LYLS Metathesaus 1 additional licenses may be necessary
LICENSEE <hould contact the sopyright olcer directly to diccuss uses o 3 sou-ce woczbulary seyord thoce alowad = Thi license
8 KL reszrves the right to shange th type & < rachine-readatls data WLV agrees to irform LICENSEE of zny chanzes tc zgresmant, If LICE ENCEE or IZENSEE'S erd user Fas a szparate ag-esmen: with the copyrich: holder for use o a Ut tathesauris
the format of th2 UMLS Wetzthesaurus, ,ACEU the adm ion of entiely rew data eleme-ts to the Matazieszu-us, a- least 90 days sou-c2 voczbulay, L E or JZERSH erd user may use vocakulary source cantent chrainac from tie UMLS M>tathzssuus in
befoe the za-3 are distribLtec Zcccrcance with the tsrrrs 07 the sepa: atE ageemen:
9 The presenze in the UNLS Metasheszurus o° v=cabulary or dzta aroduczd by o-ganiz=ticns cther than WL does not irmply a7y 12 . Category 1.
erdzrzenznt of the VLS Mezathesa.rus by \hisa Crganizatiors
LICENSEE is prahititac fram t-arsleting the vccabulary source irto ancther language o fram arcdusing othar Jerivative works based or
10 LICENSEE shal zccrow edge MM 35 its so_rce cf the UMLS Wet=i zr and varsicn number, in # suizable a-d this sngle veeakulary sorce

cuszariary nanner bt may rat n any w
incluced in the JMLE has endorsed LICE:

y indicate -t imply that e nyn!th>nrg<mstmns whos vocar
rite procucts

7y sources are
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Al categery 1 restictions sND i, LICENSEE st za<2 reasanable arzcautians to prevert distribit on of the vocabulary source to non-S enites.
LICENSEE is araFib ted from us ng the voszbulary scurce in Jperationzl applicatians thet crezte records or in‘ormetion containing date i, LICENSEE rst ircluce in its awnual repars a list of all U.S. zffliates or other U.S. encities to whom it has detrbuzed
fram the vacabuary source, Use ‘or cata creacicn research of product davelopment is alowed content cr che aczbulery source.

:2.3. Category 3: 2. Distrbutior of encoded pat en: level data sets or krowledge ercoded n tre vocabLla®y souwcs by CENSES to aty J.€
ity fo- use in th2 U
LICENSEEs rgh: to use méteria F-om tie source vacabu ary s restriced to irterral e at the ICENSEE's site(s) fo" ressarch, product

develoament, and ststistizzl anslysis only. Intema vse in-ludas use by emplayees. faculty, and st.cen:s o° 2 single istitutior zt =. Irchusion of encaded records or crten: from the vacaLla-y souc2 ir: (1) Tee publicy zcoess ble -exrizval systems or (2)
mulciple sites. Notwithstanding <hz “oregaing, use by students is imited to dong resea-cn under the divest suservision of faculty. fee-basac retieval systams that are accessbl= withn the U.S. only, proviced tha: these syszems co not perm t users to
Irtemal eszerch, aracuc: develoament, and stat stical analysis use expressly excludes use o” material from these copyrgh-ed sourses copy or excract any significant portion of the vocabula<y sourcz.

in “outne paten: daza c-eat on. icorforatiar cf material fram thes2 copyrighted cources ir zny pualicly accessiale conptar-azsed

infarmasion system ar p.tlic elactraric b.iletin board ncluding the Intemet; publishing or translatirg or creating derivat ve werks from 12.4.4 DEFINITIONS

mzteria from these casyrighted soLces; seling, leasirg, lizensicg, or otherwise madng availzblz maze-izl from thess Scpyrited works

o any urcuthorzed party; and cosying fo- amy p.racee exceat for bace ua ar arch vl pUFoses 5. U is defined as al LS. states, teritories, and the Dstrict of Soliba; any U.S covernmen: feciiy or cffce, whather
g = permznent or temporary, wherever locatec; ard ceess 10 a syster in any of these lacations oy L. Jovemnment
emplayees, designated represen-atives o Scntractors, whereve laczted, for U S, qovarnment purposes,

LICENSEE rray be required to disolay special copyrgh, paten: and/or rademark novices be‘ore dislaying corten: fram the vaszbulery

= = UNLS Vie“atnezaurus Voo - - .
sourc. Aaplicabe notices are includzd in the |5t cf UMLS Viezatnesaurus Vocebulary sources, that is par: of this agrezmant. 3. S, entity s cefined a5 () for gcvernirent entites, =n acency o* deprtirent of the ... Bcverment, i for corparat ons

as 3 corporatior incarparatac ard operating in the U S ; nd (i for o-har entities as an entity ar3arizad rder the laws of
2. <. Catagory 4: new SNOMED categor s B peraig ERE

<241 LICENEEE is rovibited from translating he vacabulary source irto anothar lenguage or fror eleing tre vocakulary

LICENSEE shall :ake reasonzblz steas to evsure that awyone who Fas authoized ceess o data o° vocsbula~y sourcss from the UMLS

sou'c2 Sonten Wetathesaur.s ancer tis Agreement comples with izs provisions.

£2.4.2 LICEEEE's right tc Lee the vozabulery source is restrictzd £ st in the U.S. by LCERSES's emplayees. contractrs, 14, LICENSEE and/(r its 2nc Lers shll be scle y responsitle “or compliznce with any copyright or cer rest-ictions on vacabulery sources
facuty, students, clients, [atPnts, 0 corstituents wizhn elactroris systems o- devices bilt, purchased, icense, or used by ir 7€ UM_S Metathaszurus; NI assumes n ‘espareibl ty or liblity ascociated w t tng LICENSZE' (or ary of the ICENSEE' users)
LICENSEE “0r U.S. coverntientsl purposas ar for any health care_ public haah, recearch, educationgl, or statis usz anc/cr ‘eproduction of copyr gh-ed rrateria, patert or trederrark vio ations. Avyone cotemp ating rearadction f al or ary
U.S. Usz by stucen:s is imized o research ar educatioral activities under the direc: suparvision cf fazul:y parvicn cf the UNLS MetathesaLrus or any 3f its voozbulery saLrces soule consult ega ccunse

4.3 LICENSEE has :h3 right to istrb.te t1e vocasula~y sorsa in the U S.. Eut only in combiratiar it otrer UMLS i Foleronscereht il o spuen e Shaloes i ot vz ol sy eenert e e s

Metathesaurls zcntent Further, LICENSEE's fight t3 Jistrib_te s rastreted to “he agrezment against any L hat viclatzs any provision pertaining to that copyricht Folder,
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Permanence lovel: Fermans12 Hot Guarartzsd
Previous version

ALT2008 &lzenistive Biling Conceprs (altlind). a buquerque (MM} alterrative Link LC, 2003,

CATECO2Y 3 RESTRICTIONE APILY
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Coayiaht, Brazey, Accessinlty
U, Raonal Lbrery o° Vedizre, 8600 Rocksills Pke, Bethesda, M 208
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Remote Access

& UMLS Knowledge Source Server:
Part Il http://umisks.nlm.nih.gov

How to use the UMLS?

& Web search interface

& Application Programming Interface (API)
(2) Remote access

78
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UMLSKS Web search interface

¢Logging in

Knowledge Source Server ¢ Basic searching

Web search interface
¢ Advanced searching

-
NLM

UMLSKS Web search interface log in UMLS Knowledge Source Server Home Page

“ litlﬂ_l_ssl;‘(gnsc;wledge Scurce Server L& Returning * Zggessictl;gzisctop = ‘

L Nactomat Eibrarpad H [ 1t £venin 2

Cr— ] users IOg n searching of 3 @UMLS Knowledge Source Server (UMLSKS) Il

Knowledge
i Sources
“——¢ New users
create account « Advanced

} searching options

TR et e ot on right-hand side
o

Metathesaurus Basic Search
UMLS Knowledge Source Server Home Page Addison’s disease

' UMLS Knowledge Source Server (UMLSKS)

Metathesaurus Semantic Network SPECIALIST Lexicon

& UMLS Release

@ UMLS Knowledge Source Server (UMLSKS)

SPECIALIST Lexicon

& Search Term

Home
> Overview

» Frequently Asked Questions
» Edit Views/Profile
EFrs— = ¢ UMLS
» Developer's API searching ofthe UMLS K led
Metathesaurus, including
[Documentation ]| i
Documentation Metahesaiis il nowileage
» User’s Guide performing batch searches,|
* Develper's e peroming XML quries, < Source
using @ commend-line type]
» Developer's AP [avadocs intertace.
» UMLS Docunentation Set
[Rosources ] Sementic Network Browser
. » 200448 w0 ™
NLP & Lexical Resources dovmload and e
tic Netsvork Resa “ Herarci
» Metathesaurus Resources
» UMLSKS Version 4.3 released on August 83 84
30,2004 for 2004 AB download eccess and
carching,
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Concept ReportAddison’s disease

Concept Name
/CUI

Concept cur: cooonens
B Semantic Type: —
spcayns
- Definiion:
i wesness, wd
Hseee uberedot- orstofmomine.-duced e (ypofuncion)of e sdrenlgants
caras herapy, s oualy el (MSH)
Puacs
shisgs Sometines  broae- c

DisE s

D Ney
‘ADRENOCORTICAL INSUFFICTENCY:
Aisthents pignentoss
Bronseddsease

disease characteraed by bypotension, weightoss cioess, ind i
‘abronze-like melsnoic yperpigmentatan of e
o tuberculsis o autoimmune nduced disase (ypofuncion) ofthe adr
that esuls ndesicency of adosterone and cortol. (CRISP Thesaurus)

¢ Semantic
J Type(s)

e Definition(s)

~0 Synonyms

85

Display All

l_J_MLS Knowledge Source Server_(UMLSKS) i

Wetahesauns _ Semantic Network  SPECIALIST Lescon “Display”
shows results
for selected

options

fghtloss, mareds,weakaess and
frgmentason ot o
fic (rypotincrion)atthe adrena ianes
o corisol (CRISP Thesaurus)

“Display All”
shows results

Other Lenguages

‘Suppressible Synonyms

o . . for all available

Rened sdpesshly  Asthenlapignentosa |
Bronzed dsease Io|

options

-
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Adrenal gland insufficiency

Metathesaurus Basic Search

UMLS Knowledge Source Server (UMLSKS)

Metathesaurus

Semantic Network __ SPECIALIST Lexicon
oo

Hﬁﬁﬂﬁﬂ--‘ Metathessurus Search

o8

[rryrrpe—y

20648

R— ey
B SO0 vt gront somcioiod (A
Search

# Specify:
e UMLS Release
e Search term

& Algorithm:

e Search
Normalized String

e Search
Normalized Word

e Suggest Spelling

87

Basic Concept Report
Adrenal gland insufficiency

UMLS Knowledge Source Servewr (L!M].SKS)

SPECIALIST Lexicon

ome ovancea =
Adrenal Gland
pt: Adreral gland hypotunction
Concept U1z
Eousia) SemanticNge: Disease o Synérome
¥Spayms
OderLuagunges Definition: Concept: Adrenal gland hypofunction
Spesdiespns prenscarsealil oy coo01623 ,
maybe drided o] Semantic Type: Disease or Syndrome
sssocitedwkhs)
sdrenscortcoro Defimition:
(MeSH) | Adrenocortical hypofunction includes all conditions
¢ 1 Jmay be divided nto twro general categories: (1) th
b Jaborat
1nf ssociated with a secondary falure due to a rim;
Harrson's

B
s (MieSH)

Synonyms:
[adrenal glnd bypotuncion

-
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Concept Report Display All
Adrenal Gland Insufficiency

UMLS Knowledge Source Server (UMLSKS) B

i PO (MSH)

& Concept
Name/CUI

& Semantic Type(s)

# Definition(s)

4 Synonyms,
including foreign
languages

# Relations (broade,
narrower, etc.)

& Co-occurrence dafa
89
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Concept Report Display All (continued)
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Concept Report Display All (continued) Concept Report Display All (continued)

w
( i e i
TSHDECREASED (1650
TSHINCREASED (1651
VIRILISM foi2)
( frarrover Concepts:
Addison’s disease (National Drug File - Reference.
Terminology) (Relation: isa]
ddison’s disease (Metathesaurus Names) (Relation: ] g
. . Hypoaldosteronism (National Drug Flle - Reference
MeSH Descriptors Terminology) [Relstion: isa]
Tadex Meatons Desciptor [] /&mﬁm sstomisohios (Metshesss m\
H. h Diseases (MeSH Category) [C] Fle - Referen:
ierarchies Endocrine Diseases [C19] :
Adrenal Gland Diseases [C19.053) Narover Concepts:
“&drenal Gland Eypofunchion [C19.053264] ; Addison’s disease (National Drug File - Reference
NCT - Relatlons Terminology) [Relation: isa]
B vy oy ‘Addison’s disease (Metathesaurus Names) [Relation: ]
DpdabySel, Hypoaldosteronism (National Drug File — Reference
s Gt Diter Terminology) [Relation: isa]
oo Nesglste Adrent Clnd Disrder e e
“Adrenal Gland Insufficiency ;—)[:};*va;n:x rug File ierence
(C1 Thesaurus ind Diseases (Metathesaurus Names) (Relaion:
Biceses Derdecs s Pngs niocre Distases(Meatessuras Nanes) (Relton
\ P i Endaceine Disceses (WHO Advers Rescion Fems) (elsion:
¥ K. = — 0 ¥ \ drens coteathypotncion (SNOMED ClialTerms) .
NLM NLM ko - =
Concept Report Display All (continued) Metathesaurus Advanced Search Option$
UMLS Knowledge Source Server (UMLSKS) B
Metathesaurus ___ Semantic Network __SPECIALIST Lexicon_ | |
& Focused Search|® gt j
P PE—— ¢ Raw Relational ”
Cprinsrgies Records == o
b . :
Co-occurrenc
[64] Corticotropin i
data -] (571 Hydrocortisone 1
[38] Glucocorticoids o
[31] Esophageal achalasia
[30] Dog Diseases
2 is
v ke 7 — ¥ 94
NLM NLM

Metathesaurus Advanced Search Feature

Restricted Source Concept Report
Focused Search

Addison’s Disease

UMLS Knowledge Source Server (UMLSKS) [| ¢ UMLS Release
1| & Search Term
& Source Vocabularies

 String Criteria
e Exact Match

UMLS Knowledge Source Server (UMLSKS) [| & UMLS Release:

e 2004AB

#Search Term:
addison’s disease

& Source Vocabulary:

e Normalized string & word SNOMED CT
e Word & String Criteria:
e Truncation (left/right) Normalized string
o] e Approximate Match = | eLanguage:
< Language e ! English

95 96
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Addison’s disease in SNOMED CT Metathesaurus Advanced Search Feature
Preferred Term and Code Relational Record Request

E UMLS Knowledge Source Server (UMLSKS) ¢ UMLS UMLS Knowledge Source Server (UMLSKS)

UMLSES Vesiond 22 UMLS o043 Release Metathesaurus Semantic Network __SPECIALIST Lexicon
Metathesaurus Semantic Network  SPECIALIST Lexicon oo
Metathesours Relaional Records Reest:
Wome ‘Ravanced Search Togou -

Metathesaurus Search for: Addison’s disease in UMLS Release 2004AB

Term Name: 4 tso'sasease & Search Term -

Stk UMLS Releses 20148

ey Asked Questions

[z » UMLS Enowledge Sources 2) Select the UMLS table.
[t e Source: SNOMED Clinical Terms » Develaper's 471 s aeote | monse o |
L IMeSH Earry Tems TV T & UMLS
| MeSH Armibures ID: 363732003 . : g: . e
Relational | et
 UMLS copyright restrictions b

- o

o et eny bos e Any f e UVLS bl e in

Table T — i
¢ TTY: Term Type e T ————

& ID:  Source Code Descriptor

¥ 97 ¥ 98
NLM| NLM|

Relational Records MRCONSO.RRF Semantic Network Searching

& Select Tab

CUIILAT| TSILUI|STT|SUI | ISPREF |AUL | SAUI|SCU1 | SDUI | SABI TTY | CODE| STR| SUPPRESS | GVE | aIOng tOp
€0001403| €2E [P | 13180742 |FF | $3708232 | Y|A3310108] | [DOO0224 | HSHCZE | 14| DO0D224 | ATDISCHOVA MEMOC |

C0001403DUT [P 112042638 |PF | $2396860 [NIR6S66910] | | 10001130 |MDRDUT LT | 10001130 | Addison, ziekt:
0001403 DUT [P |L2042638 |PF | $2386860 Y IA3031 13| | [DO00224 | MSHDUT | MH|D000224 | Adelison, ziekte
0001403 DUT |5 12048637 IPF | 52386859 | 7 13931 188 | | [DO00224 | MSHDUT | SY|D000224 | Addlison, syndl o Source Server (UMLSKS)
C0001403 |DUT | 5112528364 |PF | 5298513117 |A3966882] | |D000224 | MSHDUT | SY| 0000224 | Ziskte van Addis B e
€0001403|DUT| 5| 13205108 [PF|$3732602 [N |AS146733| [E27. 1| | 1CDIODUT [PT|E27.1|Primaire biiniers <* Qulck SearCh SPECIALIST Lexicon
C00014031DUT | § 13205108 |PF | $3732602 |7 IA30 709621 | [DO00224 |MSHDUT | S| DO00224 | Primaire bijnier: —
0001403 DUT | § |L4033233 |PF | $5686738 7 |AG62T443 ] | | 10036606 |MDRDUT | LT| 10036636 |primair hypoad:
CO001403DUT | 514993270 |PF | S5686715 [N |AG62 74931 | | 10052381 [MDRDUT | LT | 10052381 |primaire bi inis
0001403 DUT |5 14939270 |PF | S5686715 7 IAG62 7494 | | 10052381 [MDRDUT [PT| 10052381 |primaire biinis

€O001403 |DUT || LSO12413 [PF| $ 5600617 | |A664 565 | | 10013006 |MOEDUT |LT| 10013006 | zickte van Addi
0001403 [ENGIP 10001403 |PF | S0354372 [NIR03862761 | | |AODIDE |0000006012| Addison' s diseasel0| & Advanced
C0001403 |ENGI P L0001 403 |PF | S0354372 | N |R038E2TT| | |0060-33211CSP |PT|0060-3321 | Addison's disea:
C0001403 |ENGIP L0001 403 [PF | S0354372 [N [A0388273| | | 1LCHIPTIT00006 1 [Addisen’ s diseasel 0] | Search on
0001403 |ENGI P L0001 403 |PF | 50354372 | |A038E280 | | 10001390 |HDRI LT | 10001130 Addison’s diseasel

0001403 |ENG| P| 10001403 |PF| $0354372 || R0388281 || | |RCDIPT|C1541 [Addison's diseasel3||
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© MLP& e Resmues |- 210648 Mesbesams o vl s e e
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v 09 v L R _
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Semantic Network Search Semantic Type Clinical Drug

[#96] UMLS Knowledge Source Server (UMLSKS) | ¢ En_ter search | | s o & Browse ST
Metathesaurus Semantic Network __SPECIALIST Lexicon strlng E

T Mew Goncepns T~ Relatoms T Row Records hierarchy

s i best e wih Netsape 6.1 shove 12 5.1 shre -or- o] Semantic Type: Clinical Drug .
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— e | @ S€lECt sSEMAntif et Dot | with ST
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F—— type
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agjacent to o
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valid for the ST

== . Selept semantig & View Raw
relation Relational
Records

NLM| NLM|
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Show Relations Between Types SPECIALIST Lexicon Searching

? UMLS Knowledge Source Server (UMLSKS)
Metathesaurus Sem_amic Network SPECIALIST Lexicon
e & Select Tab

Slectanlement el beloe ad ik i

S greg e
I — Tyge: along top
Acquired Abnormality [ |adjacent to Acquired Abnormality

Activity | |affects Activity

Age Group . s Age Growp )

oo AciSequece |yl | SN— # Quick search

—

b =
. . ==
& Validates whether a selected Semantic
Relationship (SR) holds between two selected e

Semantic Types (ST) B

Py et P
v v e
103 as r
NLM NLM - s wom v

SPECIALIST Lexicon Search SPECIALIST Lexical Record

= T
UMLS Knowledge Source Server (UMLSKS) F
UMLS Knowledge Source Server (UMLSKS) |
Metathesaurus Semantic Network  SPECIALIST Lexicon UHMLSES Version 422
- Logout ; Metathesaurus Semantic Network  SPECIALIST Lexicon
TS |SPECIALIST Lexican | Logout
+ Home The SPECIALISTL j—
information Home - .
> Frequently Asked Questions i > Overview Specialist Lexical Record
Lesioal et may be singl o - ordtene .
» Edit Views/Profile ‘requently Asked Questions
Edit Views/Proflle jbase-Addison's disease
> Edit Views/Profile. !
» UMLS Enowledge Sources Becords for: o ot
» Developer's AP > UMLS Rnowledge Sources variante=reg
> Developer's 421 !
» User's Guide View " Addison’s disease” in relational format.
» Developer’s Guide » User’s Guide
» Developer’s API Javadocs » Developer’s Guide
s - > Developer’s API Javadocs

¥ 105 ¥ 106
NLM NLM

I T e e e e e e =il
E
Siblings W Other Related
UMLS Resources Coneps & T |77 |coteaen D [ OOAES QUM TSTEN vt i e Concepts
S W T Disorders
- - Syniomes = | / a a |a + Adtsonin
& NLP & Lexical Resources ... : = Disorders ] « funimmme
i 3 . Other disordlers of adrenal| ~ Syndrome Type |
e MetaMap Transfer (MMTx) o | Autoimmune Diseases gland B ey
s VX S St i
e Word Sense Disambiguation T A e e e * e atrea e
] nautfciency © 5
(WSD) Test Collection « Ao oS
crisis B Addison's
. + Adrenal AddBon
& Semantic Network | ey o =
o ,;1 i (5 other related
e Semantic Navigator i - a Co-occurring |
‘hemorrhage @ =
X o Adrenal Concepts
e Semantic Groups atcicn o -
insufficiency
& Metathesaurus faeio are e
s tastass e i
e String Properties “Siaan Glands [17) =
CTre— i o dllergic o Liver [7] =
T —— o | LN e - R | T o
- | i 1 _Statagain | __ ool nen paantes | Similar Concepts || Closest MeSH E o R E
g * Asperger et [Showal = | R Terms Chromosome [3]
N J iy ° e
NLP & Lexical Resources e | iy‘r:‘h:me m o = ey — Chemicals &
> Sementic Network Resources o hutoesytrocyie || v dowe [OVS_22 =T P N Drugs 8
% o conc o Addison's Disease =
» Metathesaurus Resources 107 e o 2resfen € AL C PumtChitionty R T 5 ) i s |
- | B0 8 ©F BB  Document: Done (25 sect) I - o |
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Knowledge Source Server
Application Programming Interface

UMLSKS API basics

& Remote server at NLM

& Local application connected through

Java RMI TCP/IP socket
& XML-based queries
& Developer’s Guide: Chapter 5|
Chapter 3 & XML schema
& Socket server
e Host: umlsks.nlm.nih.gov

# Java-based applications
& Developer's Guide:

# Set of Java classes
(part of the UMLSKS API
download) o Port: 8042

& DetailedJavadoc
documentation online and wit
API download

Documentation

Developer’s Guide || ~Zerstude
» Developer’s Guide

1 1. Inroduction
g UMLS Knowledge Sourc| 3 Tyoraling the UnLSKS
e 3. Building UMLSKS Software
Applications
* e pevnes v | 4 Using the XML Query Facility
> Overvew 5. Using the UMLIKS Bocket S arver

> Frequent

- Edit Vews/Profle » UMLE Documentation Set

> UMLLS Knowled =y -
» Developer's 491

Relesse Bulleri for o
i vecsionof he IMLSKS
i

This mamualcantsins the following chprers:
‘& Chepte 1 - Inoderion deseribes the basic festures end srchiectuce
fthe UMLSKS,
® Chegtes 2 - Installing the UMLSKS provides adrisistratore
mstouctions on netlling s taloring & UMLSKS ingelluion,
@ Chepter - Bulding UMLSKS Scfware Applcations descabes the
nctions avallble t developers wastig to mterace o the UMLS}

heongh enother Jva progzan.
@ Chepter § - Using the XL Query Faclly descrbes how to vse the
querying foly of e UMLSKS where vsexs buld XML queres t

Yoo
» NLP & LesicalResou o s« Ui e DULS S S dses how s e
S savio st DL rmaed coonts
e Network
. Scastote |
v [ o Hi1

110
NLM|
Documentation Java API
UMLS Knowledge Source Server (UMLSKS) I

Developer's Guide

Prnt/Tex Version ‘Teble of Contents

UMLSKS API Download

o
sections include

© Downlosding the UMLSKS APL
© Building the Exangle . jevaFiles
© Running the Client

© Runing the FspertClient

* Ruunning the SocketClient

© Rusning the StandsrdQueryClient
© Availsble Documenation

© Sample Outpt and XML Query Exsmples

LIntroduction
2 Instaling the UMLSKS
SKS Software

Downloading the UMLSKS AP

PLThe

112

Documentation Javadocs

Fackage Class Use Tree Deprecated index Hel |

Al Classes 0

ackages
‘v ninnim kss.api
Qovninninkss examale Packages
avalhalndss el i s
Gowninnim kss nodels meta. i
h T
h model n
n

in et

i
X
: 1
imkss models mela dlf |
| — -

All Classes

[jf e

in ta et
gov nih.nim kss models meta locator
gov.nih.nim kss models metameshentry

in ta.relat
AltributeContext
AltrbuleValue i t

in
L
BasicConceptPropsExecutor i, i
Caténiny . :

Clientv3 0 i
S ot et 3 113
NLM

Sample XML query (1) Current version

<?xml version="1.0"?>
<getCurrentUMLSVersion version="1.0"/>

<?xml version="1.0"?>

Il]:> <CurrentUMLSYear version="1.0">
2004AB

</CurrentUMLSYear>

¥
NLM

114
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Sample XML query (2) Concepts by string

<?xml version="1.0"?>

<findCU! version="1.0">
<conceptName>appendicectomy</conceptName>
<language>ENG</language>

<exact/>

<noSuppressibles/>

<ffindCUI>

¥
NLM|

<?xml version="1.0"?>
<ConceptldCollection version="1.0">
<release>2004AB</release>
<conceptld>
<cui>C0003611</cui>
<cn>Appendectomy</cn>
</conceptld>
</ConceptldCollection>

115

Sample XML query (3) Concepts properties

<?xml version="1.0"?>
<getSemanticType version="1.0">
<cui>C0033572</cui>
</getSemanticType>

=)

¥
NLM|

<?xml version="1.0"?>
<SemanticTypeCollection version="1.0">
<release>2004AB</release>
<cui>C0033572</cui>
<cn>Prostate</cn>
<semanticType>
<tui>T023</tui>
<sty>Body Part, Organ,
or Organ Component</sty>
</semanticType>
</SemanticTypeCollection>

116

Sample XML query (4) Relationships

<?xml version="1.0"?>
<getRelations version="1.0">
<cui>C0033572</cui>
<rel>RO</rel>
</getRelations>

=)

¥
NLM|

<?xml version="1.0"?>
<RelationCollection version="1.0">

<relation>

<rel>RO</rel>
<cui2>C0005001</cui2>
<cn2>Benign prostatic hyperplasia</cn2>
<rela>has_finding_site</rela>
<sab>SNOMEDCT</sab>
<sI>SNOMEDCT</s|>

</relation>

L]

Sample XML query (5) All semantic type IDs

<?xml version="1.0"?>
<listSemTypelds version="1.0">
</listSemTypelds>

¥
NLM|

<?xml version="1.0"?>
<SemNetldCollection version="1.0">
<release>2004AB</release>
<semnetld>
<name>Acquired Abnormality</name>
<ui>T020</ui>
<semtype/>
</semnetld>
<semnetld>
<name>Activity </name>
<ui>T052</ui>
<semtype/>
</semnetld>

118

Performing XML queries from UMLSKS

¥
NLM

119
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Performing XML queries from UMLSKS

R

e et A Pt s

<?xml version="1.0"?>
<getRelations>
<cui>C0033572</cui>
<rel>RO</rel>
ELTISTICLISELY | | </getRelations>

120
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What is MetamorphoSys?

Part Il & Tool distributed with the UMLS
How to use the UMLS?

& Multi-platform Java software

(3) Installingthe UMLS |ocally and ¢ The UMLS installation and customization wizard
.. e Installs Knowledge Sources to local storage
CUStOI’nIZlnghe Metathesaurus e Subsets and customizes a local Metathesaurus
usingMetamorphoSys

N 122
NLM|

Using MetamorphoSys Why use MetamorphoSys?

& Simple to use Customize the Metathesaurus

# Screens and tabs lead you through process & To remove terminology that is unhelpful, or even

harmful, to your needs and purposes
# Installs NLM data format files to local storage

& To comply with terms of license agreement

e 123 e 124
NLM| NLM|

Why use MetamorphoSys? Customization is Critical

Changing Default Settings & Requires a clear understanding of:

e Characteristics of source vocabularies
& To alter the preferred name e License arrangements
e User's functional requirements
# To alter suppressibility of specific source term e User's purpose and perspective
types
& Technical expertise
... and requires a
multidisciplinary technical team
125 P y 126
NLM| NLM|
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Machine Requirements

& A fast CPU — 1 GHz or higher

¢ 1 GB RAM recommended (512 MB min.)
& 6x (or better) DVD drive

& 22 GB minimum free disk space

4 Runs on Sun Solaris 8 & 9, Windows XP, NT, and

2000, Linux, and Mac
& 1-10 hours run time on platforms tested

¥ 127
NLM

Download from UMLSKS ...

# High speed Internet connection required
¢ Read the README file for the release

& 2004AB UMLS Files
2004AB.CHK
2004AB.MD5
2004ab-1-meta.nim
2004ab-2-meta.nim
2004ab-3-meta.nim
mmsys.zip
Copyright_Notice.txt

README..txt —
v ——Please README!
. 128
NLM|

...or DVD?

& Order at: _umls_support@nlm.nih.gov
# Include your license number

& Run MetamorphoSys from DVD

e Windows
= Autorun; or go to root directory and click on “wimts_mmsys.bat"

e Linux, Solaris, Macintosh

= open a terminal window, change to the root dirgcéord type
appropriate command: ./linux_mmsys.sh, ./solariasys.sh,
./macintosh_mmsys.sh

NLM

Be patient! A lot of software must load.

\WINNT\system32\cmd.exe

C:\Docunents and Settings\tilleyc\Desktop\MINIIMAGE>echo off

0Sys to beginl

NLM|

Welcome Screen

=]

Help

¢

il

fad National Library of Medicine
Install UMLS
Customize my subset

Unificd Medical Language Systen

-
EHE 131

Install UMLS

< Install UMLS i =lolx|

Help

INSTALL UMLS

Sorce  Jcu Browse
(this directory Sontains UMLS filss)
Destination | Browse

(this i where top-level directory 200488 wil ke crested)

Install IMLS Knowvleege Sources:

IV Metathesaurus Select
1% Semartiz Network one orall

) of these
¥ Specialist Lexicon & Tools

options
Advanced Options.
oi Cancel

132
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Install UMLS Advanced Options

stall UMLS Advanced Opt =101 x|

Advanced Options
™ Copy NLM data format files (.nim) to hard drive
o Copy MetamorphoSys to hard drive

I Run MDS validation

Done I Cancel I

UMLS License Notice

Notice:

e it sl ks e e

o, s sty peosuses plo ADDITIONAL RESTRIETLONS ON THE USE OF THELR CONTENT 45
[DISTRIEVTED WITHIN THE METATEZEAURDS

Worteisese. T

¥ 133 ¥ H Accept Do Mot Scoept
NLM NLM
=loix| ol -iofx| X
Do g =
Install UMLS Install UMLS Instail LMLS ‘Select Default Subset
“The following opertions vl be: performe: The felloviing operstions willbe performec et nutpacptbepeiones
e ez
5
- It St fist Le & Tool: o
I insksiling Spasidist Uosizn & Toold F icon & Tools FZstalis CoecieistLexizon &ilonls <o includ 5
I Instaling Semartic Netvvark I Installing Semertic Metwork i3

[ Configure Wetathesaurus Susset
I~ configure Metathesaurus Subset i

IV fisling Metaihes i
I Instaling Wetethesaurus T Instaling Metathesaurus

¥ Iniizing CLList
I Iniislizing €Ul List I nitisizing U List IV Subsefting Cortent
I Subsetting Cortent T Subseting Conter I~ Subseting Indexes
I Subsetting Indexes T Subssting Indexes I~ Firs Processes

I Final Pracesses I Final Processes. I IDone.

I pone: I~ Done Operationis 17 % Complete.

cancel

&= cancel |

¥ 135
NLM

Subset

o

Level 0 — no separate additional license agreements

Level 0 + SNOMEDCT— Non-U.S. users must have separate license agreem

RxNorm — no separate additional license agreements

136

Pnts

Input Options Tab

Output Options | Source List | Precedence | Suppressisitty |

Customize the input of UMLS data. See Help for more information.

Custonize the inu of LS date. See Help for more nforation

‘your subse, seect Done onthe menbar and Begin Subset

i

‘Selct i Format

fen Dot il Format

e

‘Source Foder - Location of etathesaurus Fes

pr Browse.

137

UMLS Tutorial - O. Bodenreider (NLM)

Output Options Tab

Source List | Precedence | Suppressibilty |

Select data output options for your local application. See Help for more information.

Select Output Format O I™ Exclude MRCKT RRF from the subset.

Subset Folder - Location of Subset Files <> I wirite Oracle load script.

IV Remove records containing extended UTF-8 characters. <> I~ \iite Mysaf load script.

I™ Truncate long fields to {4000 characters.

SOOOO

I” Output versioned source rather than versi source

23
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Source List Tab

Input Optionsl Output Options ~ Source List I Precedencel Suppressihimyl

| Include or exclude source voc:

Input Optons | Output Options_Source Lt | precedence | Superessieity |

ies for your Metath rus subset. See Help

Include or ‘See Help: =
[P —
e 5| Highlighted
i sowcatie o et | Sanca v | g Lo rows are
— excluded
E = from the
— Subset.
139

File Edit | Options Reset Done

MetamorphoSys Option Tab

£ UMLS Metathesaurus Configuration 2004AB

Source list behavior can be
changed using the
MetamorphoSys Option Tab

put
e I e o cn [ Op e
When  Advanced Suppressisity Options

MetamorphoSys x|
[ futo Seiect Reiated fems

Done

If you wish to Auto Select
Related Items check this box

¥
NLM

Precedence Tab

Input Options | Output Options | Source List Precedence | suppressiaity |

« Ranks names by types of terms within sources
« Highest ranking name determines the Preferred N

ot O | i Ot | Surce st Precedercs | upesstity |

[ change the ranking of sources and their assaciated termtypes to create concey

Ll

Suppressibility Tab

Input Omionsl Output Oplionsl Source Lis1| Precedence Suppressibility

| See Help for more information.

nput Options | Ouiput Options | Source List | Precedence Suppressaity |

See Help for more nformation.

‘your subset, select Dare o the menu barand Begin Subse,

2| Highlighted
=

Ensble/Dissble Fikter  Ctrk+O
Ui i CrHL | Source List | Precedence | Suppressiy |

New Configuration.. kil

. See Help for more information.
‘Open Configuration.. Clrk+O

Ctri+s b Ityouare
Bt Ctri+q b menu bar and Begin Subset
nput Format Options

Select input Format

[NLM Deta Fie Format Browse.

‘Source Folder - Locaion of Metsthesaurus Fies

[c:Documerts and SetingstileyciDeskiopuNIMAGE Browse.

¥
NLM

143
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Tomoverows, ther it nd oste row, o ko nd rcp Cut and = L_ source term
=l  paste rowg el lstsionof iy Core 1988 types will be
m Intemational Classification of Primary ve‘ 193
e o e— to alter the i = marked as
o 12 e 12 e preferred e e e - suppressible]
oo g MEBO0 1313 = = name
e et T 5 ¢
Medical Subiec Headings, MSH2004_2003_12.12 (] 141 142
S e e e o
=
|Fle Edt Options Reset Done Help

UMLS Metathesaurus Configuration 2004AB

W Edit Options Reset Done
Enable/Disable Filter ~ Ctrl+0
Import Filter.. Chrl+I
Mew Configuration..  Ctrl+M

Source Listl Pre

Open Configuration.. Ctrl+0

Save Configuration.. Ctrl+5S | bctions on this tab,
Exit Ctrl+Q  p menu bar and Be

144
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Edit menu

£ UMLS Metathesaurus Configuration 200485,

Fie |t Optins Reset Done

Undo Suppressbilty action Ctr+Z

| Uy | precedence | Suppressiaty |

Increase Fort cti+]

bt mere ormation.
Decrease Font. cr{ ”

your suset, select Done on the menu bar and Begin Subset

ot Format Optons
[ pr—
‘ Ut o Format Erowse.
Sourcs Ftder-Locaton of etsthesaurus Fies
b erowse.

Edit menu

Z UMLS Metathesaurus Configuration 2004AB

File | Edit Options Reset Done
Undo Suppressibility action Ctrl+2

| e ck L] pre
Increase Font Ctrl+]
Decrease Font Chrl+[

145 146
NLM
Options menu Options menu
=
FieEdk | Options. Reset Done Help
e Advenced s B Z UMLS Metathesaurus Configuration 2004AB
Custor, " jore information. . N N N
wm D D :I File Edit | Options Reset Done
= .
MetamorphoSys Options
[ m— — input ¢ Advaniced Input Options Options 1
Advanced Output Options Options
Custor ) . 0l
[Fosomert i SeingebioysDosHop A miACE == Advanced Source List Options
wWheh Advanced Suppressibility Options e
NLM NLM
Reset menu Reset menu
Bix]
Fle EdtOptions |Reset Done Help Z UMLS Metathesaurus Configuration 2004AB
Input Optons | et Ot oers | [l File Edit Options | Reset Done
Reset Source List = —_—
T r— j E————
your subset, selétDore onihe ferbar and Begin Subset i Inputt Options I o Reset Output Options | ocedence I 1
= : :
Reset Source List
Customize the in more inform
SR Reset Precedence
R e When you have |  Reset Suppressibility b, you may pi
B o & Returns all filters to default selections
& Default selections in “mmsys.prop.default file” innfiy folder
& mmsys.prop.default contains properties in last run
149 150
NLM|
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Done — Begin Subset Done — Begin Subset

£ UMLS Metathesaurus Configuration 20044 =13
Fie Edr Optons Reset |Done tep

| s |‘ | . UMLS Metathesaurus Configuration 2004AB

[T —— :1 File Edit Options Reset | Done

ke et 5ot Do o e and B Sueek X
5l Beqin Subset Ctrl+B |
ot X
T _oover.| # Compete configuration options
S I s T + Done menu

& Begin Subset

151 . 152
N

How MetamorphoSys Works MetamorphoSys log

# Removes all information from relational files in

excluded vocabularies Fie Edt Format Yew Help
. . . . . Metamorphosys version: -
e atoms, strings, relationships, attributes, mappiets met amor phosys suild pate: 1 2004_08_30_14_47_11

UMLS Build Date
Release Version:
Release Date:

& Applies additional options selected by user release pescr ition

Metathesaurus source paths

..2004_07_12_09_57_26
.. 200448

.. 20040720

L July 2004 Release
+«CiNUMLS\DVDIMAGE,

. S . subsetted metathesaurus fo L.C \uMLs\DVDIMAGE\ZOOﬂAB\META
e such as adding source term suppressibility orintier STAPT A2 reurnnyioninesess iwed Sep 01 13:04:18 EDT 2004
precedence Initialize Cur List completa ..wad Sep 01 13.06.20 EDT 2004

subset metathesaurus completed:
subset Index Files completed:.
subser Release Metadata cnmp'\ete H
Finished at:

Lowed Sep 01 14:13:02 EDT 2004

# Produces a full set of Metathesaurus files concenrslingcoince Ho7s21s
prs in subset ..1078246
o relational files with customized data Time 2lapsed: S OLiA8:29

o reflecting other user criteria

153 . 154
N

B mmsys. log - Notepad Size | Type

File Edit Format Yiew Help File Falder

metathesaurus output: Rich Release Format (Dindexes File: Falder

Long fields were not truncated. [ release.dat 1KE DAT File

source abbreviations were written out with a ver‘snm'less (root) representation.

Fields containing UTF-8 characters were not removed, ﬂconflg.prop GKB PROP File

i] AMBIGLUL.RRF 1,225KE RRF Filz
LTI BRI |14) AMBIGSLIT RRF 955 KE  RRF File
ﬂ MRCOC RRF 809,207 KB RRF File

Ke,ﬂ%/;ﬁ;ﬂ,ﬁeslgggﬂ ATRO3 [#)MRCoLS. RRF 21KB RRFFie
Alternative Bi WHI; concepts ALTZ2003 i
alcohol and other brug Thasaurus. 2000 AGD2000 9] MRCONS0.RRF 556,528 K& RELEIE
Beth Israsl vocabulary, 1.0 BI98 |14 MRCULRRE 9,221 KB RRF Fils
canonical clinical problam statement System, 1993 CCPS5599 N
clinical C'\asg‘wﬁtatml_‘vs SmEtwaSE, 2005 CC52003 ﬁMRCKT‘RRF 9,391,776 KB RRF File
Current Dental Terminalogy (CDT), 4 coT4
COSTAR, 1085-19 COSTAR_B9-95 ﬁMRDEF‘RRF 17,172KB  RRF Filz
wedical EnUUeS mccmnary, 2003 CPM2003 |14 MROOC RRF S5KE RRFFile
Fhysicians' Current Procedura] Terminology, Spanish Translation,... CPTOLSP .
Physicians' current procedural Terminology, 2004 CPT2004 jMRFILES.RRF 4KE RRF File
gg;:;R;“E§;;g:5v 2004 ) (4] MRHIER. RRF 899,785 KB RRF File
Diseases Datahase, 2000 DDBOO )
German translation of ICD10, 1995 Kept Sources mmpicpio_1o0s [A]rRsusr.RRE 70,893 k3 EREREe 5
German translation of uMDNS, 1996 DMDUMD_1996 *]MRMAP.RRF 9,362 K& RRF Filz
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Part Il
How to use the UMLS?

(4) A UMLS-based algorithm

Indexing Initiative [Avonson & al., AMIA, 2000]

& For noun phrases extracted from medical texts,
map to UMLS concepts

# Then, select from the MeSH vocabulary the
concepts that are the most closely related to the
original concepts

Medical text

x 158
NLM|

Restrict to MeSH

[Bodenreider & al., AMIA, 1998]

& Based on the principle of semantic locality
& Use different components of the UMLS
# 4 techniques of increasing aggressiveness

e Use Synonymy MRCON + MRSO
e Use Associated expressions (ATXSMRATX
e Explore the Ancestors MRREL + SN

e Explore the Other related concepts MRREL + SN

* 159
NLM|

Restrict to MeSH Synonymy

& Term mapped to Source concept

 For this concept, is there a synonym term
that comes from MeSHR®RSO)

x 160
NLM|

Restrict to MeSH Assoc. expressions

< If not,

# Is there an associated expression (ATX) that
describes this concept using a combination of
MeSH descriptorstMRATX)

Endoscopic removal of
intraluminal foreign bod <:> @
from oesophagus without

incision

‘ Esophagu# ‘ surgery‘ ‘ Foreign Bodie#

NLM|

Restrict to MeSH Ancestors

« If not, let us build the graph of the ancestors of
this concept
e using parents and broader concepIBREL)
e all the way to the top

e excluding ancestors whose semantic types are not
compatible with those of the source congq®RSTY)

& From the graph, select the concepts that come
from MeSH(MRSO0)

& Remove those that are ancestors of another
concept coming from MeSH

NLM|
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Restrict to MeSH Other related concepts Restrict to MeSH Example
# If not, explore the other related concefM&REL)

whose semantic types are compatible with those of L

the source CONCEVIRSTY) There is a term in synonyms of SC

& From those, select the concepts that come from
MeSH (MRSO)

y 3
SCis debs@ed M&aﬂon of MeSH terms (ATX—)i

.l The ancestomc contain MgSH terms Ii

MeSH terms from Mierarchmglly related concept#—

Vein| + | Neck
NLM| NLM|

Restrict to MeSH Example Restrict to MeSH Quantitative results
D D D D ¢ 82.5% of UMLS concepts mapped to MeSH
‘ Head .’:mdE neck, Noﬁ ‘ Body p;n, NOS* ‘ Blood E\/essels* ‘ Vasculair structur#z Other related concepts

Synonymy

Graph of

ancestors Associated

expressions

N 165 N 166
NLM| NLM|

Restrict to MeSH Qualitative results

& Qualitative evaluation
e 1,036 concepts extracted from 200 MEDLINE citations
e manual review of every mapping or failure Part Il

#61% Relevant How to use the UMLS?
e Subtotal Gastrectomy» Gastrectomy
e Encephalopathy, NO9 Brain Diseases

# 28% More or less relevant (5) Benefits and Limitations
e Vitamin A measuremen® Laboratory Procedure
e Swelling, NOS® Symptoms

¢ 11% Non relevant

NLM|
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Benefits

UMLS compared to individual vocabularies

& Broader scope

& Extended coverage
 Finer granularity

& Unique identifier

& Synonymous terms clustered into concepts

& Additional synonyms

& Additional hierarchical relationships

& Semantic categorization

¥
NLM|

170

Direct benefits

& Concept categorization
& Information retrieval

e Synonyms

e Cross-language features

UMLA as an enabling resource

& Examples
e Mapping across vocabularies
e Semantics of statistical associations
e Redundancy in hierarchical relations

& Information extraction
e MetaMap
e Normalization

# Information visualization
e Knowledge Source Server
e Semantic Navigator

¥ 171 ¥ 172
NLM NLM

Limitations [Cimino, JAMIA, 1998]

 Structural inconsistency

e Cycles in the graph of hierarchical relations
& Semantic inconsistency

e Between Metathesaurus and Semantic Network
& Missing relations

e Synonymy

e Hierarchical relations (missing or underspecified)

Limitations

NLM|
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Structural inconsistency From trees to graph

& Multiple tree structures /A ®
combined into a graph %i 5 ;
structure [B\/D\/E\/H\ ‘:%
& Directed acyclic graph ©C)
(DAG)

¥ 175
NLM

Structural inconsistency There are some cycles

Anti-infective Agentst

Disinfectants
and Cleansers

-Disinfectam
Disinfectant soajp
Garmiodalsong

¥ 176
NLM|

Structural inconsistency Issues

& Theoretical
e Violate the antisymmetry property of partial orderin
relations
& Practical
e Loops in graph traversal

e Impossible to perform
transitive reduction

[Bodenreider, AMIA 2001]

¥ 177
NLM

Semantic inconsistency A two-level structure

Semantic Network

Fully Formed
Anatomical
Structure

Biologic Functiol

isa (" Body Part, Organ,
or Organ Component %

location of
Metathesaurus

178

Semantic inconsistency A limited study

: ICR and SNR
* 689{1 |nter_concept not compatible ICR = SNR or
relationships Vortion ICR descendant of SNR
e among the 3764 concepts in - valsated
the semantic neighborhood o
of “Heart” Ambisiy

ICR not specified and
SNR compatible and multiple
nferrea
36%
ICR not specified and
SNR compatible and unique}

McCray A.T, Bc 0. A p for the biomedical domain.
In: Green R, Bean CA, Myaeng SH, editors. The semantics of relationships: an
interdisciplinary perspective. Boston: Kluwer Academic Publishers; 2002. p. 181-198.

¥ 179
NLM
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Semantic inconsistency Issues

& The UMLS integrates what terminologies
represent
+ Hierarchies in source vocabularies
e Often task-driven rather than based on principles
e Usually suitable for information retrieval
e Not necessarily suitable for reasoning
+ No automatic correction possible
e \Wrong categorization
e \Wrong inter-concept relationship
e [Wrong semantic network relationship]

NLM|
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Missing relations Example

Missing relations Example

es

diseases of the skin and subcutaneous ti

diseases of the skin and subcutaneous tig

eczem

acute eczem%\ ‘ infantile eczem:

infantile eczema
acute infantile eczema

acute infantile eczema
182

181 ¥
NLM|

¥
NLM|

Compensation mechanisms

Missing relations A limited study

& Examples

e Original SNOMED term e Removing cycles from hierarchical relations

o Demodified term (found in UMLS) = Using redundancy (number of sources asserting the relation)

. . . = Using terminological ki led: .0., NEC
# Corresponding relationship in the Metathesaurus Jsing terminological knowledge (€.., NEC)
. e Lexically-suggested hyponymic relations

in 50% of the cases ) - I
. = Properties of adjectival modification
in 25% of the cases
in 25% of the cases

& 28,851 pairs of terms

e Hierarchical
® « Sibling »
e Missing

[Bodenreider & al., TIA, 2001]
184

183 ¥
NLM|

¥
NLM|

Meaning ofisa

More limitations

& Meaning ofisa - -
-1 Autoimmune Diseases

& Some missing / wrong relations are hard to detect X

& Some relations are present but hard to find

Tuberculous
Addison’s disease

is generally a

Addison’s disease

Addison’s disease
due to autoimmunit;

186

NLM|

¥
NLM
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Relations Missing and difficult to detect

chronid uremia

chronic renal failur«l ‘ hypertensive renal failurL

chronic hypertensive urenj

¥
NLM|

Relations Existing but difficult to find

carrier protei

iron-binding
protein

UMLS Gene Ontology

o has fuction [Ton ion
- e oo

ferritin is ferrit"ron

reified “transport” relationship “transport” relationship

UMLS Tutorial - O. Bodenreider (NLM)

187 188
How to address these limitations?
& Description logics
& Natural Language Processing
semantic interpretation of the terms
( P ) Summary
# Comparing knowledge sources
(alignment, inference)
189
UMLS Overview Medical
Ontology
& UMLS = 3 Knowledge Sources
e Metathesaurus ResearCh
e Semantic Network
e SPECIALIST Lexicon and Lexical Tools .. .
 MetamorphoSys Contact: ohwer@n]m.mh.gov
o installs Web: mor.nim.nih.gov
e customizes
¢ UMLSKS S\F— Olivier Bodenreider
e remote access ZINS ) . )
o resources and documentation TNh@)\ g Lister Hill National Center
iINaded for Biomedical Communications
101 Viop)@INal Bethesda, Maryland - USA
NLM|
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Documentation and Support

UMLS documentation and support

& UMLS homepage  http://umisinfo.nlm.nih.gov/

e with links to all other UMLS information

& UMLSKS homepage http://umisks.nlm.nih.gov/

e with links to the User’s and Developer's guides

& Email address for supportcustserv@nlm.nih.gov
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MRCONSO (sample rows 1..5) (2004A8)
1 2 s < s ) s 3 10 u
. —
w
0 %
Ap pel ldIX I cul |LAT|Z| 3| sul |®] Aul SAUI SCul | sbul
+{CO001408ENG| P | L0001403] PF|S0354372Y |A4367951]
2[CO001403ENG| P | LO001403| PF|S0354372N | A2922421[48562401{:36373200.
3[C0001403ENG| P | L0001403[VC[S0010794Y |A001974q M000034§D000224
4[CO001403ENG| S | L0494851] PF|S2164152N | A2018589
5[CO001403FRE| P | 3246333 PF|S3773545Y | A3996251] D000224
UMLS files in Q 3 7 s
SAB 2 | CODE STR 2| suppress |5
RiCh Release FOI’ at 1|MTH PN |NOCODE |Addison's disease 0 |N
I I I 2| SNOMEDCT|pT |363732003 Addison's disease 4 |N
3|MSH MH |D000224 |Addison’s Disease 0[N
4|MDR LT |10052381 |Primary adrenal insufficiency 3N
5|MSHFRE _ |MH |D000224 |Addison, maladie 3 |N
NIM Appendix - Metathesaurus relational files (RRF) 200
MRCONSO (sample rows 6..10) (2004A8) MRCONSO (sample rows 11-13)  (2004a8)
1 2 s < s ) s 3 10 u 1 2 s < s ) s 3 10 u
@ @
0 % 1%} %
cul |LAT|Z| 3| sul |&@] Aul SAUI Scul | sbul cul |LAT|Z| 3| sul |&@] Aul SAUI SCUl | Sbul
6|CO001403FRE| S | L1272481] PF|S151442 Y |A1464383 11/C0001408POR] P | L3302998| PF|S3831123N | A6382080)
7|CO001408GER| P | L1229627] PF|S1471573Y | A4030156 D000224 12|CO001408RUS| P | L3336992] PF|S3864473Y | A4157629
8|CO001403GER| S | L1239271] PF|S1481217Y | A4034094 D000224 13[C0001408 SPA| P | L1226877] PF|S1468823Y | A1419475
2[C0001403 JPN| P | L3437833| PF|S396532] Y | A4264008 D000224 @
10[C0001408 JPN | S| L3465347] PF|S3992841Y | A4291522) D000224
@ | %} Q @ =] %) [s)
SAB 2 | CODE STR 2| suppress |§ SAB_ | 2| CODE STR 2| suppress |§
6| WHOFRE ||IT |0410 MALADIE D'ADDISON 2 N 11|MDRPOR _|LT 1001130 |Doenca de Addison 3 [N
7|MSHGER | MH |D000224 |Addison-Krankheit 3 |N 2l MSHRUS _|MH |D000224 | ANIJIICOHOBA BONE3Hb 3 |N
8|MSHGER |SY |D000224 |Bronzehautkrankheit 3 [N 13)\WHOSPA _|IT (0410 ADDISON, ENFERMEDAD 3 [N
9|MSHIPN _ |MH |D000224 |Addisori® 3 |N
10|MSHPJN  |sy |D000224 |EIB#ERE 3 [N
N:M Appendix - Metathesaurus relational files (RRF) 201 NIM Appendix - Metathesaurus relational files (RRF) 202
MRHIER (sample rows) (2004A8B) MRREL (sample rows) (2004A8)
T ~
1 2 3 3 s s
cuil AUIL [STYPEIREL| CUI2 AUI2 STYPE2
CUl AUI CXN PAUI SAB RELA 1/ C0001403 CUI |RB |C0001621 cul
: ggggijgg :ggig;ig ; :gg;gg;g mz: 2[ C0001403A0019738 AUl |SY |CO001403 |A0049628 |AUI
0001203 | A0019743 3 AL988355 [PSY member of cluster 5[ C0001403A2922421/SCUI |CHD|C0085859 |A2977940 |SCUI
00001403 | A2922421 T A3307650 |SNOMEDCT [isa 4[ C0001403A6326321/SCUI |RO |C0688490 |A6339383 |SCUI
<[ C0001403 | A2922421 2 A3307650 |SNOMEDCT isa s| C000140A0019743AUI | PAR|C0935495 |A1988358 |AUI @
Q Q) g 2
PTR HCD CVF RELA RUI SRUI SAB sL RG|T |SUPPRESES
AA0434168.A2367943.A2366890.A0135391.A0054194. AOBIDR0020270 C19.053.264.263 N R02837989 MTH N N
4 A0434168.A2367943.A2366890.A0135391.A0072566.A02280 €20.111.163 ) R1884968 MSH MSH N
A0449751.A1988279. AL98B358 s isa  |R19859511165879502]SNOMEDCT|SNOMEDCT0 |¥ [N
A3684559,A3886745.A2880798.A3398606.A3399335. A3BABA2872359.
4 4
A2872960 ATI0T650 : may treat Rz7eooos§ NDFRT NDFRT N
/3684559, A3886745.A2880798.A3398606.A3399335. A3BIRA2872359. Lhas_memberR0811040 PSY PSY N
A2933400.A2989549.A3307650
Appendix - Metathesaurus relational files (RRF) 203 Appendix - Metathesaurus relational files (RRF) 204
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MRDEF (200478) MRSAT (sample rows) (200478)
T T
2 CUI LUI Sul METAUI STYPE CODE
g % 1| C0001403 |L0001403|S0010792|A0019738 |AUI D000224
E<2 Ko}
= 2| C0001403 |L0001403|S0010794{A6326321 |SCUI C712
cul AUI ATUI | S |sAB DEF B
— - - - V: T 3| C0001403 |L0001403(S0354372{A2922421 |SAUI 363732003
A disease characterized by hypotensidt,
weight loss, anorexia, weakness, and 4| _€0001403 R15742591 | SRUI
sometimes a bronze-like melanotic s|_C0001403 cul
hyperpigmentation of the skin. Itis dug
C0001408A0019740| AT15061584  [MSH |to tuberculosis- or autoimmune-induce @ u ° ° o = “ el
disease (hypofunction) of the adrenal ATUI SATUI ATN SAB ATV SUPPRESS %
glands that results in deficiency of
aldosterone and cortisol. In the absen¢e 1|AT15321482 DID MSH D000224 |N
of replacement therapy, it is usually fafal. 2|AT33411754 MESH_UI NDFRT D000224 |N
4| AT24166602 DESCRIPTION|SNOMEDCT|0 N
STATUS
4| AT27438950 REFINABILITY | SNOMEDCT|0 N
5|AT02925340 ST MTH R N
N:M Appendix - Metathesaurus relational files (RRF) 205 N:M Appendix - Metathesaurus relational files (RRF) 206
MRSTY (2004A8) MRHIST (sample rows) (2004A8)
T T
CUI SOURCEUI SAB SVER CHANGETYPE
1| C0001403|1198962018 SNOMEDCT 20020731 0
Cul TUIl STN STY ATUI CVF 2| C0001403(1212124016 SNOMEDCT 20020731 0
C0001403 | T047 | B2.2.1.2.1|  Disease or Syndrome | AT17683850 s|_C0001403]1490869013 | SNOMEDCT __ |20030131 0
4| €0001403|363732003 SNOMEDCT 20020129 0
5| C0001403|373662000 SNOMEDCT 20020731 0 2
@ s 7 s s
CHANGEKEY CHANGEVAL REASON CVF
1| DESCRIPTIONSTATUS |0
2| DESCRIPTIONSTATUS |0
3| DESCRIPTIONSTATUS |0
4| CONCEPTSTATUS 0
5|CONCEPTSTATUS 0
N:M Appendix - Metathesaurus relational files (RRF) 207 N:M Appendix - Metathesaurus relational files (RRF) 208

MRCON Concepts (2003A4)

- cul LAT TS LUI STT sul STR LRL
0001 1 | I Disease|0|
I l C000; 0001403|VC |ADDISON'S DISEASE|0]
e I X C000; 0001403|VO|S00: |Addison Disease|0|
cooo: 0001403|VC |Disease, Addison|o]
0001 0001403|VO|S0469271|Addison’s disease, NOS|3|
0001 0278071 1|ADRENAL INSUFFICIENCY (ADDISON'S DISEASE)[0|
0001 DRENOCORTICAL INSUFFICIENCY, PRIMARY FAILUREI0]
C000: 7|Addison
C000; addisoniil3|
€000: adrenal
€0001 71237|Asthenia
U M LS f' | M €0001 0377831|PF|S0473611|Bronzed disease|3|
iles in "
C000; |PF: ( insuff|3|
C000; |P|L1510041| tauti|3|

C0001403|FRE|S|L1272481|PF|S1514427|MALADIE D'ADDISON|2|

O ri g i n aI R e I e ase FO rm at 23883403‘GER\PH.1229627\PF\S1471573\Addvsaanrankhewl\3\ "

1 | |
C0001403|ITA|P|L1276837|PF|S1518783[Morbo di Addison|3|
C0001403|POR|P|L0324623|PF|S0432928|DOENCA DE ADDISON|2|
C0001403|RUS|P|L0889403|PF|S1093220/ADDISONOVA BOLEZN'[3]|
€0001 1P| |PF: I DAD DE ADDISON|3]

Appendix - Metathesaurus relational files (ORF) 210
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MRSO Sources (2003AA)

cul Lol sul SABTTY SCD  SRL
C0001403|L( )000224/0|
€0001403|L |MH|D000224[0]
€0001403|L |PM|D000224]0]
€0001403|L S0010796|PSY|PT|00810]3]
C0001403|L( IMSH|PM|D0002240]
C0001403|L( |PM|D000224[0|
C0001403|L( CPSS|PT|00: 13|
€0001403|L OXP|SYINOCODE[0|
€0001403|L T|GT|ADREN INSUFFIC|0]
€0001403|L 0]1T[0410]2|

C0001403|L0001403]S0354372|AOD|DE|0000005430/0|
€0001403|L0001403|S0354372|CSP|PT|0060-3321(0]
€0001403|L0001403]S0354372|LCH|PT|U000061/0]
€0001403|L0001403S0354372|MDRILT|10001130/3)
€0001403|L0001403|S0354372|RCDIPT|C1541[3]
C0001403]L |SY|D-2332(3|
€0001403]L T|GT|ADREN INSUFFICI0|
€0001403|L0001403]S0469271|SNMI|PT|DB-70620/3|
€0001403|L0001403]S1619433|MDR|LT|10001130/3|
€0001403|L0001403]S1911394|ICPC2P|PT|T99002[3|

C0001403|L( 1523|MTHICD9|ET|255.4|0]
C0001403|L( PC2P|SF|T99002|3|
Appendix - Metathesaurus relational files (ORF) 211

MRDEF Definitions (2003AA)

cul SAB  DEF

e |MSHJA disease by weight loss, anorexia,
weakness, and sometimes a bronze-like melanotic hyperpigmentation of the skin. It
isdueto duced disease of the

adrenal glands that resuts n deficiency of aldosterone and cortisol. In the
absence of replacement therapy, it is usually fatal.|

Appendix - Metathesaurus relational files (ORF)

MRSTY Semantic Types (2003An)

cul TUI STY

€0001400|T040|Organism Function|
€0001403(T047|Disease or Syndrome]|
€0001406{T083|Geographic Area|
€0001407|T114|Nucleic Acid, Nucleoside, or Nucleotide|
€0001407[T123[Biologically Active Substance|

[-]

Appendix - Metathesaurus relational files (ORF) 213

MRATX Associated ExpressionSzoozas

cul SABREL  ATX
Closed fracture of malar and maxillary bones, NOS
C0009045|MSH|RB|<Zygomatic Fractures> OR <Maxillary Fractures>|

Unilateral congenital dislocation of hip
C0009702IMSHIRBI<Hip Distocation, Congenital> AND <Femur Head>/<abnormaliies>|

Suture of bladder
C0010700|MSH|RB|<Bladder>/<surgery>|

Corneal abrasion
C0010032|MSH|RO|<Cormea/<injuries>|

CORRECT\VE LENS PROBLEM
|RO|<Contact L effects>|

Chronic cough
C0010201|MSH|SY|<Cough> AND <Chronic Disease>|

Cyst and pseudocyst of pancreas
c ISYi Cyst> OR |

ystitis
C0010692|LCH|RU|<Bladder>/<Inflammation>|
[-]

Appendix - Metathesaurus relational files (ORF) 214

MRCXT Contexts (2003A4)

cul sul SAB SCD  CXN
€0001403|S0469271|SNMI|DB-70620]1|ANC|
C0001403[S0469271|SNMI|DB-70620|1|ANC|
C0001403|S0469271|SNMI|DB-70620|1|ANC|
C0001403|S0469271|SNMI|DB-70620|1|ANC|
€0001403|S0469271|SNMI|DB-70620]1|CCP|

(* = C0001403[S0718028ICD10)
*[E27.11|ANCILICD..., Tenth Revision (ICD-

*|E27.1]1]ANC]3|Disorders of of

CXL RNK  CXS cuiz HCD REL XC
1|SNOMED International|C1140118)]|
2|DISEASES/DIAGNOSES|C0338067|[

3[DISEASES OF THE END. SYSTEM|C0014130]]||

|4|DISEASES OF THE ADRENAL GLANDS|C0001621]|
llAddison's disease, NOS |C0001403|DB-70620]]|

10)/C1140143][

*[E27.1[1]ANC| nuumunal and metabolic diseases|C0694452|E00-E90.9]||
ine glands|C0178257|E20-E35.9]|

ndocy
*[E27 1[1]ANC|4{Other isorders o acrenal g
+|E27.1[1|CCP[Primary

land|C0494313[E27]|
|C0001403(E27.1/]|

(* = C0001403|S0010794|MSH)
*[D000224[1|ANC|1|MeSH|C1135584||

*|D000224|1|CCP||Addison's Disease

+|D000224|1|ANC2|MeSH Descriptors|C1135587]||
+|D000224|1|ANC]3|Index Medicus Descriptor|C1135589)||
+|D000224|1|ANC|4|Diseases (MeSH Category)|C0012674[Cl|
*|D000224|1|ANC]5|Endocrine Diseases|C0014130|C19]|
*|D000224|1|ANC]6|Adrenal Gland Diseases|C0001621|C19.53]||
+|D000224|1|ANC|7|Adrenal Gland Hypofunction|C0001623|C19.53.264]||

|C0001403|C19. 53 254 263))|

*|D0002241/S18Hypoaldosteronism|C00205

Appendix - Metathesaurus relational files (ORF)

*|D000224| 0001661|C19.53.264.270]||

95/C19.53.264. ABulH

MRSAT Simple concept attributesosas

UMLS Tutorial - O. Bodenreider (NLM)

cul Ll sul SCD  ATN SAB ATV
€0001403|L0001403]S0010792|D000224|DID|MSH|D000224|

€0001403|L 10792|D |ADDISON DIS|
€0001403|L0001403]S0010792|D000224|MUI|
€0001403(L0001403|S0010792|D000224] H\MSHlUNK(lBXX)l

€0001403|L 10794|D dis with adrenal

C0001403|L.0001403|S0010794|D000224] AQLlMSH|BL CF CICL CN CO DH DI DT ECEHEMEN ...|
C0001403|L0001403|S0010794|D000224[DC|MSH|1]

€0001403|L0001403]S0010794|D000224|DID|MSH|D000224|
€0001403|L 10794|D |ADDISON DIS|
€0001403|L0001403]S0010794|D000224|MDA|MSH| 19990101
€0001403]L 110794|D D1963|NLM-MEDJ*2]

C0001403]L 10794|D D1963|NLM-MED]2|
[

C0001403|L0001403|S0010794|D000224|MED2002|NLM-MED|*19]
C0001403|L0001403|S0010794|D000224|MED2002|NLM-MED|23]

C0001403]L0001403[S0010794|D000224|MN|MSH|C19.53.264.263]
C0001403|L0001403|S0010794|D000224|MN|MSH|C20.111.163]

[-]
C0001403)L( 71/DB- |SNMI|255.4|

C0001403][[[DAIMTH|18900930]
C0001403[[MRIMTH[20021026|
C0001403]|||STIMTHIR|

— Appendix - Metathesaurus relational files (ORF) 216
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MRRANK Name Ranking (2003A4) MRREL Inter-concept Relationships
(2003AA

RANK SAB TTY SUPRES cuiL REL cui2 RELA SAB SL MG
0401|MTH|PNIN| C0001403|AQ|C0348026||MSH|MSH]|
0400|MTH|MMN| C0001403|CHD|C0342477||RCD|RCD]|

IN C0001403|CHD|C DI|RCD||
0398|MSH|TQIN| C0001403|PAR|C0001621|[PSY[PSY||
039 IN| C0001403|PAR|C0001621

IN| C0001403|PARC I I

QIN| C0001403|PAR|C 1 PSY|PSY||

IN| C0001403|RB|C0001621[|PSY[PSY]|
0393|RXNORM|SCDIN| C0001403|RB|C0001623[[MTH|MTH||
0392|RXNORM|SCDCIN| C0001403|RB|C0004364|CSP|CSP||
0391|DSM4|PT|N| C0001403|RB|C0004364(|MTH|MTH]|
0390|DSM3R|PTIN| C0001403|RL|C0405580|mapped_f WomlSNMI\SNM\H
0389|SNMI|PT|N| C0001403|RN|C0518933||[MTH|MTH]|
0388|SNMI|PX|Y| 0001403 RN\cosmemeH\MTHu
0387|SNMI|HT|N| C0001403|RO|C K
0386|SNMIJHX|Y| C0001403|RO|C ITHIMTH]|
0385|VANDF|CDIN| C0001403|RQ|C0020615]clinically_associated_with|CCPSS|CCPSS||
0384|VANDF|HT|N| C0001403|RQ|C ly_s Il
0383|VANDF|IN|N| C0001403|RQ|C )42|classifies]MDR|MDR]|
0382|MDDBICDIN| C0001403|RQ|C0405580|mapped_from|CSTICST||
0381|MMX|CDIN| C0001403|RQ|C0405580|mapped_to|HLREL|HLREL||
0380|MMX|IN|N| C0001403|RQ|C »_isa|CCPSS|CCPSS||
0379|RCDSA|PTIN| C0001403|SIB|C0001206||MDR|MDRY|
[ [

Appendix - Metathesaurus relational files (ORF) 217 Appendix - Metathesaurus relational files (ORF)

MRCOC Co-occurrences (2003A4) MRCON Suppressible synonymsuoosas
cuiL cuiz SOC COT COF COA cul LAT TS LUI STT  sul STR LRL
C0001403|C0000727|MEDIL| C000; 0001 | | Disease|0|
€0001403|C0000 IMBDIL €0001 0001403|VC \DDISON'S DISEASE|0|
C0001403]C DIL €0001 0001403[VO| { Disease|0|
€0001403|C0001175|MBD|L €0001 0001403|VC |Disease, Addison|0|
C0001403|C0001418|MED|L 000! 0001403|VO|S0469271|Addison’s disease, NOS|3|
C0001403|C0001430|MBDL C000; 02780° 1JADRENAL INSUFFICIENCY (ADDISON'S DISEASE)|0]
C0001403|C0001551|MED|L C000: DRENOCORTICAL INSUFFICIENCY, PRIMARY FAILURE|0|
C0001403|C0001613|MBD|L | C€0001
C0001403|C0001613|MED|L C0001 addisonii|3|
€0001403|C0001614|MBD|L C0001 adrenal
C0001403|C0001617|MBD|L C000: 171237|Asthenia
C0001403|C0001618|MBD|L C000: 0 173611|Bronzed disease|3|
C0001403|C0001618|MED|L CO001403|ENG]| 194940|PF|S0718028|Primary adrenocortical_insufficiency|3|
[..] CO001403EN 494937|PF|SO718027|anary adrenucumca\ Tnsuff[3]
C0018099|C0151373|AIR|KP]||
€0018099|C0151407|AIR|KP||| CODDl4DS‘FRE|S|L1272431|PF|51514427|MALAD\E DADDISON\Z\
C0018099|C0151463|CCPSS|PP1]| C000; |P|L1229627|PF|S1471573) kheit|3|
C0018099|C0205082|CCPSS|MP|1]| €000: 128! | 1
C0018099]C0205090|CCPSS|MP8]| CO001403|ITAIPIL1276837|PF|S1518783|Morbo di Addisoni3]
C0018099]C0205091|CCPSSIMP|2]| C0001403|POR|P|L0324623|PF|S0432928|DOENCA DE ADDISON|2|
C0018099|C0221598]AIR|KP||| C0001403|RUS|P|L0889403|PF|S1093220|ADDISONOVA BOLEZN'|3|
[ C000; P | DAD DE ADDISON|3|
[
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MRCUI Concept history (2003A4) MRSAB Source information (2003A4)

cuiL VER CREL CUI2 MAPIN vcul  Rcul VSAB RSABSON SF SVER MSTART MEND IMETA RMETA SLC SCC SRL TFR
C0241779|1996AA|SY|C0001403[Y| C1140103|C1140104[INS2002|INS|French translation of the Medical Subject Headings,

C0271735|1996AA|SY|C0001403]Y| 2002|MSH|2002]2002_04_11||2002AB||Dr. Annie Advocat; e-mail: advocat@inserm-
[] dicdoc.u-strasbg.frjDr. Annie Advocat; e-mail: advocat@inserm-dicdoc.u-
strasbg.fr|3|30883(20692||MH,SY||FRE|ISO646-US|Y[Y|

C1140132\C1140133\BRMP2002|BRMF‘|Punuguese translation of the Medical Subject
Headings, 12 ( de Castro; e-mail:
elenice@brm bireme.brlElenice e Castro; e-ma
elenice@brm.bireme.br|3[41853|27195]|EP, MH, SV||PORHSDH&uS\V\V|

C1140297|C1140298|DUT2001|DUT|Dutch Translation of the Medical Subject Headings,
2001|MSH|2001|2001_12_04][2002AB]|A.J.P.M.Overbeke, overbeke@ntvg.nl, * 20 662
0150|A.J.P.M.Overbeke, overbeke@ntvg.nl, * 20 662
0150|3[35705|17733||EP,MH,SY||DUT|ISO646-US|Y|Y|

C1142630|C1135584) _2002_10_24|MSH]| Subject Headings,
2002_10_24|MSH|2003_2002_10_242002_11_05||2003AA||Stuart Nelson, M.D., Head, MeSH

Section; e-mail: nelson@nim.nih.gov|Stuart_Nelson, M.D., Head, MeSH Section; e-

‘mail: nelson@nim.nih.gov|0|516015|231458|FULL-

MULTIPLE|CE,EN,EP,HS,HT, MH,N1,NM,PM,TQ,XQ|AN,AQL,CX,DC,DID,DQ,DS,DX,EC,EV,FR,FX,HM
JHN,I1LLT,MDA,MMR, MN,MUI,OL,PA,PI,PM,QA,QE,QS,RN RR,SOS, SRC, THIENG|ISO646-US] Y|Y|
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SRDEF Basic information (2003AA)

RT TUI STY/RL STN/RTN DEF EX UN  NH ABR RIN
STY|T001{Organism|AL 1|Generally, a living individual, including all plants and
animals.[Homozygote; Radiation Chimera; Sporocyst ]
STY|T002|Plant/A1.1.1|An organism having cellulose cell walls, growing by
synthesis of inorganic substances, generally distinguished by the presence of
chlorophyll, and lacking the power of locomotion. Plant parts are included here

as well [Pollen; Potatoes; Vegetables]||

STY|T003|AIgalAL.1.1.1|A chiefly aquatic plant that contains chlorophyll, but does
not form embryos during development and lacks vascular tissue.|Chlorella;
Laminaria; Seaweed]|||

STY|T004|Fungus|A1.1.2|A eukaryotic organism characterized by the absence of
chlorophyll and the presence of a rigid cell wall. Included here are both slime
molds and true fungi such as yeasts, molds, mildews, and mushrooms.|Aspergillus
clavatus; Blastomyces; Helminthosporium; Neurospora i

RLT132|physically_related_to|R1|Related by virtue of some physical attribute or
characteristic.|[|[PRIphysically_related_to]

RL|T133|part_of|R1.1|Composes, with one or more other physical units, some larger
whole. This includes component of, division of, portion of, fragment of, section

of, and layer of [[[PTlhas_part|

L]
RL{T186fisalH|The basic hierarchical link in the Network. If one item *isa"

another item then the first item is more specific in meaning than the second
item.[[iSfinverse_isa]
(-]
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SRSTR Structure (2003AA)

STYIRL RL STYRL Ls
Biologic Function|affects|Organism|D|

Biologic Function]isalNatural Phenomenon or Process|D|

Biologic Functionprocess_of|Organism|D|

Biologic

Active D|
Biologic Functionproduces|Body Substance|D|

Disease or /_related_t
Disease or Syndromelisa|Pathologic Function|D|
Disease or Syndrome|produces|Tissue|D|

Model of Disease|DNI|

Medical DevicefisalManufactured Object|D|
Medical Device|prevents|Injury or Poisoning|D|
Medical Device|prevents|Pathologic Function|D|
Medical Device|treats|Anatomical Abnormality|D|
Medical Device|treats|Injury or Poisoning|D|
Medical Deviceltreats|Pathologic Function|D|
Medical Device|treats|Sign or Symptom|D|

[-]
Mental Process|process_of|Plant(B| blocks Biologic Function|process_of|Organism|D|

[-]
part_oflisalphysically_related_to|D|
[-]
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SRSTRE2 Structure (expanded)eoozas

STY RL STY
Disease or gic Function| Pathologic Function fisalBiologic Function
Disease or Function| Biologic FunctionfsajNatural Phen. or Process|
Disease or Phen. or Pr.| Natural Phen. or ProcessfisalPhen. or Process|
Disease or or Process| Phenomenon or ProcessiisalEvent]
Disease or
Disease or igal N
Disease or pl |
Disease or I
Disease or | ‘ from siologic Functionfaffects|Organismip|
Disease or
Disease or Function|
Disease or J
Disease or ell Function|
Disease or ell or Molecular Dysfunction|
[-1
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